C-NMR spectrum showed that it had fifteen carbons with two double bonds (d C 151.4, 151.2, 129.7, 108.9). These data indicated that 1 is a sesquiterpene with two double bonds and two ring structures. As the 13 C-NMR spectrum showed only one oxygenated carbon signal and the chemical shift (d C 84.2) was relatively large, the oxygen function was estimated to be a hydroperoxy group. This was confirmed by a reduction of 1 with triphenylphosphine. Treatment of 1 with triphenylphosphine gave a sesquiterpene alcohol (1a), whose 1 H-and 13 C-NMR spectra, together with its optical rotation, were in good agreement with those of a known sesquiterpene alcohol, (Ϫ)-guaia-1,11-dien-10a-ol. 5 ) Thus the structure of 1 was concluded to be 10a-hydroperoxyguaia-1,11-diene. C-NMR spectra, together with its optical rotation, were in good agreement with those of a known sesquiterpene alcohol, (ϩ)-guaia-10(15),11-dien-1a-ol. 5) Thus the structure of 2 was concluded to be 1a-hydroperoxy-guaia-10(15),11-diene. A small amount of 2a was also obtained from the extract.
Compound 3 was obtained as a colorless oil. This compound also has the molecular formula of C 15 C-NMR spectra, together with its optical rotation, were in good agreement with those of a known sesquiterpene alcohol, (Ϫ)-guaia-1(10),11-dien-15a-ol. 6) Thus the structure of 3 was concluded to be 15a-hydroperoxy-guaia-1(10),11-diene.
The minimum lethal concentrations (MLCs) of the hydroperoxides 1-3 against epimastigotes of Trypanosoma cruzi were 0.84 mM (1), 1.7 mM (2), 1.7 mM (3). We have reported the isolation and trypanocidal activity of monoterpene hydroperoxides from Laurus nobilis 7) and Chenopodium ambrosioides. 8) In these cases, the corresponding monoterpene alcohols did not show trypanocidal activity. In agreement with these results, the activity of the alcohols 1a-3a and patchouli alcohol (4) were very weak (MLCϾ200 mM). Thus the trypanocidal activity of the sesquiterpene hydroperoxides is ascribable to the hydroperoxy function. Hydroperoxides are unstable to steam-distillation, 8) and it may be one of the reasons that hydroperoxides 1-3 have not been found in the essential oils of this plant.
Experimental
General Experimental Procedures Optical rotations were determined on a JASCO DIP-370 polarimeter. IR spectra were measured on a Shimadzu FTIR-8700 spectrometer.
1 H-and 13 C-NMR spectra were measured on a JEOL JNM-LA500 spectrometer with tetramethylsilane (TMS) as an internal standard, and chemical shifts are given in d values. Mass spectra were measured on a JEOL JMS-HX/HX110A spectrometer. Gel permiation chromatography (GPC) was performed on JAI-508 system with JAIGEL-H1 and H2 columns.
Plant Materials Dried herb of P. calbin (hoac huong) was purchased from a market in Ho Chi Min city in June 2000. A voucher specimen (ESM-C225) was deposited at the Experimental Station of Medicinal Plants, Graduate School of Pharmaceutical Sciences, Kyoto University.
Extraction and Isolation Dried herb of P. calbin (2 kg) was extracted with acetone under reflux (3 hϫ3 times) and the extract was concentrated under reduced pressure to give 149.9 g of residue. A part of the residue (20 g) was applied to a silica gel column and eluted with hexane-AcOEt Reduction of 1 with Triphenylphosphine Compound 1 (11 mg) dissolved in diethylether (5 ml) was treated with triphenylphosphine at room temperature for 15 min. The mixture was concentrated and the residue was separated on silica gel (benzene-diethyletherϭ30 : 1) to give 1a (9 mg).
(Ϫ)-Guaia-1,11-dien-10a-ol (1a): White solid, mp 117-118°C (lit. C-3,9) , 29.8 (C-6), 20.7 (C-13), 15.9 (C-14).
Reduction of 2 with Triphenylphosphine Compound 2 (7 mg) dissolved in diethylether (1.5 ml) was treated with triphenylphosphine at room temperature for 15 min. The mixture was concentrated and the residue was separated on silica gel (benzene-diethyletherϭ30 : 1) to give 2a (4 mg).
(ϩ)-Guaia-10(15),11-dien-1a-ol (2a): White solid, mp 64-65°C (lit. 
